Introduction: Detection of hepatocellular carcinoma (HCC) in cirrhotic patients remains a serious, unsolved problem, and the risk factors for acute variceal bleeding (AVB) in HCC patients remain unclear. This study aimed to determine the in-hospital mortality (IHM) and factors influencing the clinical outcomes of AVB in patients with liver cirrhosis and HCC. Methods: This was a retrospective, non-randomized, clinical study that was conducted in 2014. The study was conducted on 70 patients with liver cirrhosis and HCC presenting by acute upper gastrointestinal bleeding (AUGIH). All patients were examined endoscopically within 24 hours from presentation and bleeding varices accounted for AUGIH. Full medical history, clinical examination, and laboratory and radiologic data were collected from admission charts, and hospital medical records were statistically analyzed with SSPS version 22. Results: Thirty-two patients (45.7%) survived and 38 died (54.3%). Survivors are more likely to be Child-Pugh class A or B, and the non-survivors were class C. The Model for End-Stage Liver Disease (MELD) was highly predictive of IHM at an optimized cut-off value of ≥ 12.9. Higher esophageal varices grades and presence of active bleeding on index endoscopy were significant (p < 0.01) in the non-survivors compared to survivors. Complications of liver cirrhosis and associated major comorbidity were significantly higher (p < 0.01) in the nonsurvivors than the survivors. Univariate logistic regression analysis identified higher Grade Esophageal Varices and number of transfused packed red blood cells units as two independent predictors of IHM. Conclusions: IHM was particularly high (54.3%) among HCC patients with AVB who had MELD score > 12.9, higher grade Esophageal Varices, active bleeding on index endoscopy, more increased needs for blood transfusion, longer hospital stay, decompensated liver disease with major comorbidity.
Introduction
Hepatocellular carcinoma (HCC) has a 5-year survival rate as low as 5% because it is an aggressive primary malignancy of the liver (1) . Throughout the world, it is the third leading cause death from cancer. In the United States, it is the ninth leading cause of cancer deaths, with an average annual percentage change of incidence rate of 3.5%. Most cases of HCC are due to chronic liver disease caused by hepatitis B and C (78%) (2) . A common complication experienced by patients with HCC is gastrointestinal (GI) bleeding. The common etiologies associated with underlying cirrhosis and/or tumor invasion of portal vein are peptic ulcer disease, variceal bleeding due to portal hypertension, which can cause thrombosis and portal hypertensive gastropathy (3) . In the prospective study of Yeo et al. (4) , 53% of HCC patients who presented with GI bleeding had a non-variceal source of bleeding, and the remainder had variceal bleeding. Variceal hemorrhage occurs in 25 -40% of patients with cirrhosis (5).
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A mortality rate of 30% is associated with each episode of active variceal hemorrhage (6, 7) . Also, patients who survive an episode of active bleeding have a 70% risk of recurrent hemorrhage within one year (8) . Both liver cirrhosis and portal vein thrombosis (PVT) due to the progression of HCC, can occur in HCC patients (9) . The incidence rate of portal hypertension reported in earlier studies was about 30% in patients with HCC, but portal hypertension was evaluated as in these studies using clinical parameters instead of portal vein pressure measurement, resulting in the estimation of a higher frequency of portal hypertension in these patients (10, 11) . The treatment of HCC (12) is affected directly by portal hypertension, contributing to a poor prognosis (13) . The American Association for the Study of Liver Diseases (AASLD) and the European Association for the Study of the Liver (EASL) have established guidelines that indicate that liver cirrhosis with portal hypertension is a relative contraindication for hepatic resection because of the high risk liver failure after the operation (14) (15) (16) (17) . Randomized, controlled trials have shown that mortality from variceal bleeding in cirrhosis has decreased over the past 3 decades from about 50% to 20 -30%, but this figure is still remarkably high (18, 19) . Improved supportive measures, early administration of drugs to reduce the portal pressure, the widespread use of emergency endoscopic treatment, and, more recently, the use of the salvage transjugular intrahepatic portosystemic shunt (TIPS) are credited with this important reduction in mortality among patients with cirrhosis and upper digestive bleeding. Most deaths do not result from the failure of haemostasis, either medically or surgically, but mainly from comorbidities, poorly tolerated blood loss, and the resultant complications (19) (20) (21) . The aim of the present study was to determine the in-hospital mortality and the factors that influence the clinical outcome of acute variceal bleeding in patients with liver cirrhosis and HCC.
Material and Methods

Study setting
This was a retrospective, hospital-based study conducted at Theodor Bilharz Research Institute (TBRI), and it included 70 patients with liver cirrhosis and HCC presenting with acute upper gastrointestinal bleeding (AUGIH) in the period from November 1, 2013, to December 31, 2014. All of the patients were admitted to the intensive care unit in the Hepatogastroenterology Department.
Eligibility criteria
Patients were considered for enrollment in the study if they have liver cirrhosis and HCC and met at least one criterion: 1) Hematemesis, defined as either one or more than one episode of vomiting either fresh blood or a coffee ground-like material, along with either hypotension (systolic BP 100 mmHg), or orthostasis (20 mmHg decline in systolic BP from lying supine to standing, or an increase in heart rate of 20 bpm from lying supine to standing), 2) Reported or observed melena with a diagnostic esophagogastroduodenoscopy (EGD), 3) Hematemesis and melena with a diagnostic EGD.
Data collection and methods
The diagnosis of HCC was confirmed by computed tomography (CT) or magnetic resonance (MR) findings after abdominal ultrasound scanning. Diagnosis of main PVT also was based on dynamic CT or MR. The hepatic reserve status of each patient was accessed at the time of presentation according to Pugh's modification of Child's classification and MELD score. Admission and post admission data, including demographic features, presenting symptoms, comorbidity, results of laboratory, radiographic, and endoscopic tests, blood transfusion records and treatments were collected retrospectively. EGD was done in the first 24 hours as an emergency procedure unless contraindicated. The endoscopic components of the database included identification of the bleeding lesion, description of stigmata of bleeding, method of endoscopic hemostasis, if any, and the number of therapeutic attempts. Outcomes recorded complications and mortality. All of the data of the patients were registered and statistically analyzed.
Research ethics
The local institutional review board at the institute approved this study, and all patients gave written informed consent according to the ethical guidelines of the 1975 Declaration of Helsinki.
Statistical analysis
All the data of the patients were registered mean ± SE and statistically analyzed with SPSS version 22.0 (SPSS-IBM, USA). Comparisons between groups were made using Fisher's exact and the chi squared tests for categorical variables and the Mann-Whitney tests for continuous variables. Two-sided p-value less than 0.05 were considered statistically significant. Multivariate models were adjusted for age, gender, diagnosis, blood units, MELD score, and Page 1338 serum sodium at registration. The ability of the scoring systems to discriminate between hospital survivors and nonsurvivors was assessed by using the area under the receiver operating characteristic (AUROC) curve.
Results
In our cohort, 70 patients with post-hepatitic liver cirrhosis and HCC were admitted to the ICU due to acute upper GI bleeding with bleeding attributed to esophageal varices. Demographic, clinical, and laboratory data are shown in Tables 1 and 2 . Thirty-two patients survived (45.7%) and 38 died (54.3%). While the survivors and those who died were similarly matched with regard to age, ethnicity, and etiology of cirrhosis (HCV or HBV), the survivors and the in-hospital mortality (IHM) cases were found to be different according to Child-Pugh classification (p = 0.05) and MELD score (p = 0.01). Those who survived were more likely to be Child A or B with mean MELD scores of 16.61 ± 1.40, and the non-survivors were Child class C with a mean MELD score of 22.14. Recurrent bleeding was found to have a statistically significant difference (p < 0.01) in non-survivors compared to survivors. Non-survivors required more transfusion of packed red blood cells and longer stays in the ICU than the survivors (p < 0.001). Table 3 . The presence of complications of liver cirrhosis or associated major comorbidity and risk of IHM are shown in Tables 4 and 5 , respectively. Survivors and non-survivors were different according to the presence of ascites (p < 0.01), size of the spleen (p < 0.01), diabetes mellitus (p < 0.05), and chest infection (p < 0.05). Non-survivors are more likely to be ascetic with larger spleens, associated with diabetes mellitus and chest infection. Univariate logistic regression analysis identified two independent predictors of IHM, i.e., the number of units of packed red blood cells transfused and Esophageal Varices Grade (Table 6 ). The accuracy of MELD and Child-Pugh score in predicting IHM after variceal bleeding is shown in Table 7 . MELD score was highly predictive of mortality at an optimized cut-off value of ≥ 12.9 (sensitivity 77.8%, specificity 80%) and Child cut-off value of ≥ 10.9 (sensitivity 50%, specificity 96.7%). AUROC for MELD and Child-Pugh score =
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0.797 and 0.836, respectively. Differences between MELD's AUROC and that of Child-Pugh were statistically significant (p < 0.01). 
Discussion
According to the fourth Baveno Consensus Workshop, mortality predictors of esophageal varices bleeding are an area of further research as there is still no consensus on a model that accurately predicts the survival of cirrhotic patients with bleeding varices (22) . In addition to the severity of the bleeding episode itself, mortality risk in patients with Esophageal Varices bleeding has a strong association with the severity of the underlying hepatic disease and associated major comorbidity. In our cohort, IHM in patients with liver cirrhosis and HCC admitted to the ICU duo to Esophageal Varices bleeding was 54.3%. Non-survivors suffered from more severe cirrhosis and poor hepatic reserve as indicated by Child class C and higher MELD score compared to those who survived. This finding was consistent with that of Magliocchetti et al. and Chen et al., who showed that the Child-Pugh score, albumin level, and encephalopathy correlated with survival (23, 24) . The more severe cirrhosis in the former group of patients was somewhat expected because variceal bleeding is often a direct result of portal hypertension caused by underlying severe cirrhosis rather than the presence of HCC per se (23) . Mortality was particularly high in Child class C patients who required longer hospital stays and more blood transfusions, which was consistent with other studies (25, 26) . The prognosis of patients with HCC and GI involvement is poor because of massive bleeding and/or hepatic failure. In one series, the median survival was four weeks (26) , and, in a second study, no patient survived beyond nine months (27) . Compared with other studies on cirrhotic HCC patients with acute variceal bleeding, our results revealed a worse outcome (28, 29) . It may be explained by poor hepatic reserve as indicated by Child class C and higher MELD score, advanced tumor stage of our patients, higher portal venous pressure, presence of more complications of liver cirrhosis and associated major comorbidity. The reported in-hospital mortality rate of 20.5% in cirrhotic HCC patients with variceal bleeding appeared to be within the reported range of 20-30% mortality rate for variceal bleeding patients in general, irrespective of the presence of HCC (30) . This figure may be an underestimate of the true mortality rate (28, 31) . The presence of ascites, sepsis, and elevated serum creatinine was statistically significant in non-survivors compared to the survivors. These findings are in accordance with those of Patch et al., who found six factors to have independent prognostic value for death, i.e., moderate to severe ascites, need for ventilation, white blood cell count, platelet count, partial thromboplastin time, and creatinine (32) (33) (34) . In a large retrospective study of cirrhotics with variceal bleeding, raised serum creatinine, post-gastroscopy re-bleeding, presence of HCC and encephalopathy were found to be independent predictors of mortality (35) . Hyponatre mia has classically been considered relevant only at a serum sodium level < 130 mEq/L in patients with cirrhosis (36) . Serum sodium was an independent risk factor for mortality in HCC patients evaluated for liver transplantation (37) , and MELD-Na was better than MELD in the prediction of survival in unresected HCC patients (38) . In our study, there was no statistically significant difference between survivors and non-survivors concerning hyponatremia. This can be explained by the limited sample size. The presence of active bleeding on index endoscopy was statistically significant in non-survivors compared to the survivors, a factor that also was reported in the series of Bamba et al. (26) . Grade IV Esophageal Varices was statistically significant in non-survivors compared to the survivors, and esophageal varices grade was an independent predictor of in-hospital mortality. These findings were in accordance with those of Park et al. (39) , who reported three risk factors for variceal bleeding, i.e., the size of varix, presence of red color sign, and heavy alcohol consumption. In their series, these factors had independent correlations with first variceal hemorrhage, and patients with large varices showed approximately three times higher bleeding risk than those with small varices. The development of two major complications, variceal bleeding and HCC, was significantly correlated with decreased survival rate (41). In our series, patients with recurrent bleeding showed a statistically significant difference (p < 0.01) between survivors and non-survivors. The occurrence of rebleeding was significantly associated with mortality, a factor also reported in the series of Bamba et al. (26) , who reported that advanced Child score, MELD score ≥ 18, the number of units transfused during the first 24 hours, the presence of ascites, an active bleeding at initial endoscopy, high transaminase levels, and low serum sodium were predictive of early mortality. These parameters also were consistent with other studies (41) . In our study, the presence of gastric varices had no statistically significant difference between survivors and non-survivors. It can be explained by the limited number of gastric varices in our study and most patients with gastric variceal bleeding were gastroesophageal varices, type 1 (appear as continuations of esophageal varices along the lesser curve of the stomach) and had a lower risk of mortality compared with other types of gastric varices. These findings were in accordance with those of Han et al. (30) , who demonstrated that, in comparison with gastric variceal bleeding, esophageal variceal bleeding was an independent predictor of intra-hospital mortality. Portal vein thrombosis resulting from tumor infiltration might have also contributed to the high portal venous pressure and led to more severe bleeding in some cases, but it has no statistically significant difference between survivors and non-survivors in our study. It can be explained by the small number of cases with PVT in the two groups. In patients with HCC complicated by PVT, the tendency for concurrent severe variceal bleeding was attributed to the increased resistance to portal outflow by tumor thrombus and to the formation of arterioportal shunting, which aggravated portal hypertension by augmenting portal flow from arterial vessels (23) . Co-morbid conditions can affect the outcome of HCC patients presenting with acute variceal bleeding. In our study, the presence of diabetes mellitus and chest infection had a statistically significant difference in non-survivors compared to survivors. We also found a longer hospital stay and greater blood transfusion in the non-survival group compared to the survivors. Also, Chojkier et al.
found that co-morbid conditions and greater transfusion requirements showed a striking association with mortality (33) . The higher mortality rate in patients with diabetes was due to the complications of diabetes mellitus and to the increased risk of hepatocellular failure in long-term follow up (38) . Hyperglycemia induces splanchnic hyperemia, increases portal pressure, and may increase the risk of variceal bleeding (39, 40) . In our study, MELD scores were more predictive of mortality than the Child-Pugh scores. The AUROC of MELD and Child-Pugh scores were statistically different (p < 0.01). MELD scores were highly predictive of mortality at an optimized cut-off value of 12.9 (sensitivity 77.8%, specificity 80%). These results were different from those of Amitrano et al. (41), who found that both MELD and Child scores were predictive of short-term mortality in HCC cirrhotics with bleeding Esophageal Varices. In their series, patients with MELD score >15 had a significantly worse survival rate than patients with MELD < 15. In the study of Bamba et al. (26) , a MELD score ≥ 18 was predictive of early mortality. It might be explained by the different characteristics of the patients. HVPG > 20 mmHG measured at admission has been documented to be an important prognostic factor predictive of treatment failure in AVB (36) . Non-invasive predictors of mortality and treatment failure can select cases for HVPG measurement. We recommend prophylactic band ligation and eradication of Esophageal Varices in HCC patients with MELD scores >12.9, high grades of Esophageal Varices, and associated major comorbidity if the HVPG > 20 mmHG. Also TIPS should be used to rescue HCC patients with intractable variceal bleeding, as this technique can decrease portal pressure and may lead to cessation of torrential variceal bleeding as well as prevent further re-bleeding. However, due to the limited number of cases in our study and its retrospective nature, further research is still needed in large-scale, prospective trials.
Conclusions
In-hospital mortality was particularly high among HCC cirrhotics with acute variceal bleeding. The number of units of packed red blood cell transfused, MELD score at cut-off value > 12.9, high grade of Esophageal Varices and active bleeding on index endoscopy, associated major comorbidity were highly predictive of IHM. We recommend prophylactic band ligation and eradication of Esophageal Varices in HCC patients with MELD score >12.9, high grade Esophageal Varices and associated major comorbidity if the HVPG > 20 mmHg. Also TIPS should be used to rescue HCC patients with intractable variceal bleeding. However, due to the limited number of cases in our study and retrospective nature, further research in larger prospective trials is still needed.
